In 1990 the existence of an X linked form of the a thalassaemia/mental retardation syndrome was postulated after the description of six isolated cases who were all cytogenetically male. The segregation pattern in the family described here supports X linked inheritance. The clinical details of our two patients are remarkably similar to the previously delineated phenotype. In addition, renal anomalies were identified in one patient, but their significance will remain uncertain until further cases have been assessed. Affected subjects could be identified by the presence of Hb H inclusions, and were also noted to have abnormalities of several haematological indices. Examination of blood from obligatory carriers in this family suggests that Hb H inclusions are not an invariable finding and that haematological indices appear to be unaffected by the condition in female heterozygotes.
Original articles ct thalassaemia/mental retardation syndrome (non-deletional type): report of a family supporting X linked inheritance T R P Cole, A May, H E Hughes Abstract In 1990 the existence of an X linked form of the a thalassaemia/mental retardation syndrome was postulated after the description of six isolated cases who were all cytogenetically male. The segregation pattern in the family described here supports X linked inheritance. The clinical details of our two patients are remarkably similar to the previously delineated phenotype. In addition, renal anomalies were identified in one patient, but their significance will remain uncertain until further cases have been assessed. Affected subjects could be identified by the presence of Hb H inclusions, and were also noted to have abnormalities of several haematological indices. Examination of blood from obligatory carriers in this family suggests that Hb H inclusions are not an invariable finding and that haematological indices appear to be unaffected by the condition in female heterozygotes.
In 1981 Weatherall et all described three males with severe mental retardation and haemoglobin H disease. In 1990 Wilkie et aP reviewed these three cases and described a further 10 with Hb H or a thalassaemia trait. Five of these subjects exhibited a separate and distinctive phenotype with severe retardation, characteristic facies, short stature, microcephaly, hypogenitalism, and a 46,XY karyotype without an identifiable molecular deletion in the a globin gene. As all cases were cytogenetically male, X linked inheritance was postulated. Here we report an affected uncle and nephew which supports this mode of inheritance (fig 1) .
Case reports CASE 1 The male proband (IV-2) (fig 2) was born at 37 weeks' gestation by spontaneous vaginal delivery. Birth weight, length, and head circumference (OFC) were 2750 g, 50-8 cm, and 33 cm respectively. Two hours after birth he was transferred to a special care baby unit because of hypothermia and intercostal recession. Unusual facial appearance, patent ductus arteriosus, hypogenitalism, and poor feeding were documented. Full oral feeds and weight gain were only established at 16 days of age. During infancy and childhood severe mental retardation and growth failure were noted. Febrile convulsions secondary to upper respiratory and urinary tract infections occurred during childhood. At the age of 7 years height, weight, and OFC were all less than 3 SD below the mean. At 97 months, all Griffiths developmental subscales were under 14 months. Sitting without support was achieved at 2 years and walking with a frame at 12 years. Neither bladder nor bowel control has been attained. Now at the age of 13 years he can finger feed himself and has some control with a spoon. Rumination and recurrent vomiting is induced by putting his hand down his throat. He has no recognisable vocabulary but can make some physical gestures which are interpretable by family members.
At the age of 12 years the following facial features were noted: unswept frontal hairline, epicanthic folds, broad, depressed nasal bridge, short, triangular nose with anteverted nares, wide mouth with prominent lower lip, and large, widely spaced central incisors. In addition he has bilateral undescended testes and thin hypotonic limbs with absent reflexes in the legs.
The following investigations have all been normal: lymphocyte and fibroblast karyotypes (46,XY), urinary and blood amino acids, urinary mucopolysaccharides, blood ammonia, serum cortisol, and growth hormone levels. His bone age was 4-5 years at 11 years of age. An IVP showed right sided renal agenesis with a left sided hydronephrosis and hydroureter.
Recurrent anaemia, with Hb values as low as 7-6 g/dl, and hypochromic blood films have been Case 2 (III-7) was identified when a family pedigree was obtained (fig 1) . His mental retardation had previously been attributed to cerebral palsy. He was born by spontaneous vaginal delivery but according to parental report "he was stuck" during delivery. His birth weight was 2730 g. At 1 year of age he developed convulsions which have persisted. Severe mental and growth retardation was apparent from infancy and at 25 years he still has difficulty sitting unsupported. He is unable to walk or stand and has no words. He also tends to put his hand to the back of his throat to induce vomiting.
On examination he was short and thin with an OFC of 48-6 cm (-4-4 SD). His penis is small (4-5 cm) and the scrotum underdeveloped with cryptorchidism. Early pubic hair development is present. His muscle bulk is reduced but tone is increased. Although the red cells of the two affected family members could be identified by measurement of cell size, haemoglobin content (table), and cell size distribution width (not shown), none of these measurements was successful in detecting more than one red cell population in any of the female family members tested, including the obligatory carriers. P thalassaemia trait was excluded as a cause of microcytosis in both patients and iron deficiency was excluded in the proband. The ferritin level in III-7 was 10 tg/l (range 15 to 300 jg/1). Cells with Hb H inclusions are identified by their characteristic 'golf ball' appearance when stained with methylene blue. The percentages of these cells in our patients (IV-2 1-3%, III7 1-0%) appear to be lower than in the cases previously reported by Wilkie et al.2 This low frequency probably accounts for the failure to detect Hb H on electrophoresis.
The reliability of Hb H inclusions in identifying carriers still has to be assessed. Using the conditions described above, routine investigation for Hb H inclusions found none in one of the obligatory carriers (II-2), but very low levels in the other obligatory carrier (III-2), as well as in one of the sisters (IV-4) and in the father of the proband. The finding of such rare positive cells in the father (III-1), who is unaffected by the syndrome and who has a normal male karyotype, casts doubt on the association between rare positive cells seen in the two women (III-2 and IV-4) and carrier status for this syndrome. The fact that III 1 has a full complement of a globin genes and normal red cell indices suggests that these cells may either exist in some normal subjects or be an occasional artefact of the method.
Blood samples from these same family members were studied for Hb H inclusions elsewhere by incubation in a 1:1 mixture of whole blood and 1% 
